Abstract. We establish a fixed point theorem for certain non-self mappings of contractive type which take a nonempty and closed subset of a complete metric space X into X.
Introduction and preliminaries
Despite its simplicity (or perhaps because of it), the Banach fixed point theorem [1] still seems to be the most important result in metric fixed point theory. As far as we know, the first significant generalization of Banach's theorem was obtained fifty years ago by Rakotch [9] , who replaced Banach's strict contractions by contractive mappings, that is, by those mappings which satisfy condition (1.1) below. Since then, such mappings, as well as their numerous modifications, have been studied and used by many authors [4, 5, 8, [13] [14] [15] . Recently, a renewed interest in contractive mappings has arisen [3, 7, 10, 16] . Another important topic in fixed point theory is the search for fixed points of non-self mappings [2, 6, 11, 12] . A third area of current research interest concerns the influence of computational errors on convergence; see, for example, the survey [17] and references therein. In the present paper, we combine these three themes by establishing a fixed point theorem for contractive non-self mappings, which takes into account computational errors.
Let K be a nonempty and closed subset of a complete metric space (X, ρ). The following three results were proved in [16] .
Then there exists a unique pointx ∈ K such that Tx =x.
Assume further that K 0 ⊂ K is a nonempty and bounded set with the following property:
For each natural number n, there exists y n ∈ K 0 such that T i y n is defined for all i = 1, . . . , n. Then the mapping T possesses a unique fixed pointx in K.
and assume that
for each x ∈ K and all i = 0, 1, . . . .
Then for each M, > 0, there exist δ > 0 and a natural number k such that for each integer
Theorem 1.1 provided a sufficient condition for the existence of the unique fixed point of a contractive mapping which maps a nonempty and closed subset of a complete metric space X into X. In Theorem 1.2, we presented another proof of the fixed point theorem established in [10, Theorem 1(A)]. This proof was based on Theorem 1.1. In Theorem 1.3, we obtained a convergence result for (unrestricted) infinite products [13] of mappings which satisfy a weak form of condition (1.1). Its proof is analogous to the proof of Theorem 1(B) in [10] .
Observe that although Theorems 1.1 and 1.2 provide sufficient conditions for the existence of a unique fixed point of the mapping T , they do not provide any information regarding the possible convergence of its iterates. This convergence is established in Theorem 1.3 (where the existence of a fixed point is assumed). Combining Theorem 1.3 with either Theorem 1.1 or Theorem 1.2, we obtain sufficient conditions for both existence and convergence.
Our goal in the present paper is to establish an improvement of Theorem 1.2 (see Theorem 2.1 below). The difference between these two results is that in Theorem 1.2 we assumed that for any natural number n, there exists an exact orbit of T inside K of length n and with initial point belonging to K 0 , while Theorem 2.1 is established under the weaker assumption that for any natural number n, there exists a finite sequence of inexact iterates of length n with a computational error n such that n → 0 as n → ∞. Since Theorem 2.1 improves upon Theorem 1.2, combining Theorem 2.1 with Theorem 1.3, we also arrive at better sufficient conditions for the convergence of iterates. License or copyright restrictions may apply to redistribution; see http://www.ams.org/publications/ebooks/terms Our paper is organized as follows. In Section 2 we formulate our fixed point theorem, and then establish it in Section 3.
A fixed point theorem
We are now ready to formulate our fixed point theorem. Its proof is relegated to Section 3.
nonempty and bounded set with the following property:
For each natural number n, there exists a finite sequence {y
Then the mapping T possesses a unique fixed pointx in K.

Proof of Theorem 2.1
By Theorem 1.1, it is sufficient to show that for each > 0, there is a point
Let ∈ (0, 1). Since K 0 is bounded, it follows from (2.2) that there is M > 0 such that
. . . By (2.1) and (3.1), for each integer n ≥ 1,
By (2.3), there exists an integer q ≥ 4 such that
We claim that there is an integer j ∈ {0, . . . , q − 1} such that ρ(y 
When combined with (3.6), this implies that for i = 0, . . . , q − 2, 
